Introduction
The mixed valence [TC 2 C1 8 ] 3~ ion has been prepared prior to the discovery of the [ 3~ with one excess electron occupying the <5* orbital leads to a Tc-Tc bond order of 3.5. For K 3 [TC 2 C1 8 ] • 2 H 2 0 the spin-and orbitally-allowed Ö -*• Ö* transition has been assigned in good agreement with SCF-X a -SW calculations to a band originating in the near infrared region at 5900 cm -1 [2] . The vibrational progression on this transition is better resolved in the Cs-salt [3] and in the tetra(2-oxopyridinato)chloroditechnetate TC 2 (OC 5 H 4 N) 4 C1 [4] . The complicated vibronic structure of the latter compound has been assigned using polarized crystal spectra [4] 4 ] dissolved in tetrahydrofuran are mixed dropwise with 1400 mg (5.44 mmol) (TBA) [BH 4 ] in 50 ml tetrahydrofuran forming a brown reaction mixture. To this diethylether is dropped until the entire brown intermediate is precipitated and the supernatant is colourless or transparent slightly yellow. After the supernatant is decanted the brown, sometimes oily residue is pumped for 24 hours at 10" 3 Torr. The resulting brown powder is dissolved in 20 ml dichloromethane, and under admittance of air a stream of hydrogen chloride is passed through for about 15-20 minutes until the colour turns from brown to green or at least greenish-brown. The resulting solution is shaken under repeated exposure to air, admixed dropwise with diethylether until beginning turbidity and brought to crystallization of green (TBA) 2 [TC 2 C1 8 ] at -30°C.
Yields depend strongly on the appropriate balance of the necessary exposure to air and amount up to 85%; excessive application of air increases formation of undesired yellow (TBA) 2 
Spectroscopy
The Raman data are collected on spinning samples at 80 K with a Jobin Yvon U 1000 from Instruments S.A., München, with use of argon and crypton laser excitation [6] . NIR spectra are recorded at room temperature and at 80 K on a spectrometer Acta M VII from Beckman, München, and at 6 K on a Fourier transform spectrometer IFS 113 v from Bruker, Karlsruhe, cooled by a KONTI-Kryostat Spectro A from Cryovac, Troisdorf. IR spectra are measured as CsBr discs with a Fourier transform spectrometer NIC 7199 from Nicolet Instruments GmbH, Offenbach/Main.
Results and Discussion
The well resolved vibrational progression of the band between 1100 and 2000 nm measured on powdered Cs 3 [Tc 2 Br 8 ] in a CsBr disk at 6 K is shown in Figure 1 . At room temperature we observe two hot bands at 1767 and 1874 nm as shown in Figure 2 . upon prolonged exposure of the compound to vacuum ( Figure 3 ). Despite the complexity of the vibrational structure we approached a general assignment using only progressions of the totally symmetric vibrations v x and v 2 . In Table 1 the observed frequencies, intensities and assignments are listed. The most remarkable feature of the spectrum are the intense progressions with up to 9 v t built on the different components of the O-O transition. A second progression derived from combination tones of the type nv, + v 2 with only 10-20% intensity of the first one is detectable, despite their weakness, up to n = 7. In dependence on the O-O origin different frequencies for v, in the excited state are deduced, Table 2 . The lowest average value calculated from coupling to A 0 is 316.0 cm -1 , the highest is 328.6 cm" 1 from coupling to D 0 . The decrease of from the ground state to the excited state for the A and B progressions in the order of 1 to 2% is reasonable and consistent with the decrease of bond order by promoting one electron from the weakly bonding <5 to the weakly antibonding <5* orbital. The average frequencies of v t in the excited state derived from the C and D series seem to be about 0.6 and 1.7% greater than in the ground state. This appearance is explained by weak components with accordingly higher frequencies, unobservable in the Raman spectrum. Whereas the intensity distribution patterns in the A and B series, as indicated by their Franck-Condon factors of 0.09 and 0.10 are similar to each other, the C and D progressions represent another group of vibrational structure with Franck-Condon factors of 0.14 and 0.13. Therefore it seems likely that the two groups of vibrational structures, represented by the A, B, and C, D series, respectively, indicate a larger crystal field splitting between the two series than within them.
Since the combination tones n v, + v 2 are less intensive than the major progressions with Vj, the n v x + v 2 couplings to B 0 and C 0 for n > 4, are not resolved, preventing an unambiguous assignment. A progression of + v 2 based on D 0 is not observable, either due to its low intensity or to interference with C 0 absorptions. The values of v 2 in the excited state calculated from the E, F, and G series are also dependening on the origin, Figure 2 ).
